REMARKS 



The Specification and Abstract are amended to insert titles and otherwise put the text in 
form for U.S. prosecution. A Marked-Up Specification And Abstract Showing Amendments 
Therein also is provided. In addition, a clean version is provided in the form of a Substitute 
Specification (With Abstract) for examination purposes. 

Claims 4 through 6 are amended herein to put the claims in better form for U.S. 
prosecution. Applicant respectfully submits that the application is being filed with payment for 
the standard maximum of 3 independent claims and a total of no more than 20 claims. With 
entry of the amendments presented herein, Applicant remains consistent with such standard as 
this application will now include 1 independent claim, 4 dependent claims and 1 multiple 
dependent claim. However, if any further fee is due in connection with this Preliminary 
Amendment, the Commissioner is hereby authorized to charge any additional fees (or credit any 
overpayment) associated with this communication to our Deposit Account No. 13-0019. 
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Description 



TITLE OF THE INVENTION 



Fuel Feed Unit 



BACKGROUND OF THE INVENTION 



The invention relates to a fuel feed unit for feeding fuel from a fuel tank, having a fuel 
pump drawing in fuel from a swirl pot, a suction jet pump feeding fuel from the fuel tank into 
the swirl pot, and a pump fluid line led to the suction jet pump from the delivery side of the 
fuel pump. 

Such fuel feed units are commonly used in modern motor vehicles and are known in 
practice. The suction jet pumps are supplied with fuel by the fuel pump and feed fuel from the 
fuel tank into a swirl pot of the fuel feed unit, for example. In the known feed units fuel is 
delivered irrespective of whether fuel is present in the swirl pot. 

The suction jet pump, particularly in demand-controlled feed units, in which the 
delivery capacity of the fuel pump is controlled as a function of the fuel demand of an internal 
combustion engine of the motor vehicle, is designed in such a way that it delivers sufficient 
fuel even in the event of a low delivery pressure of the fuel pump. This means, however, that 
in most operating states the suction jet pump receives an unnecessarily large amount of fuel as 
pump fluid, which requires the use of an especially high-performance pump unit. 

DE 195 04 217 Al discloses a fuel feed unit having a suction jet pump, in the pump 
fluid line of which a pressure valve is arranged, downstream of which is a separately arranged 
restrictor. The function of the pressure valve is to open the pump fluid line only once a 
specific is attained. 
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The object of the invention is to develop a fuel feed unit of the aforementioned type so 
that an unnecessary fuel feed to the suction jet pump is avoided, particularly in demand- 
controlled feed units. 

BRIEF DESCRIPTION OF THE INVENTION 

According to the invention this object is achieved in that a pressure-dependent volume 
flow reducing valve is arranged in the pump fluid line for restricting the fuel volume flow 
delivered to the suction jet pump as the delivery pressure of the fuel pump increases. 

This design means that as the delivery pressure of the fuel pump increases the delivery 
of fuel to the suction jet pump via the pump liquid line is maintained or restricted. The suction 
jet pump can therefore be designed for a low fuel pump delivery capacity. Should the delivery 
capacity of the fuel pump increase due to a rising demand requirement from the internal 
combustion engine, the volume flow reducing valve reduces the delivery of fuel to the suction 
jet pump by way of the pump fluid line. This serves to prevent any unnecessary delivery of 
fuel to the suction jet pump. This allows the fuel feed unit according to the invention to be of 
especially compact design. The small amount of fuel fed inside the fuel tank furthermore 
minimizes any permeation of fuel into the surroundings. 

According to an advantageous development of the invention, the volume flow 
reducing valve is of particularly simple design if the volume flow reducing valve has a piston, 
preloaded by a spring element against the delivery pressure of the fuel pump, if the piston is 
displaceably arranged in a duct and if a cross-section of an annular gap arranged between the 
piston and the duct diminishes as the piston is moved against the force of the spring element. 



1 349870 06078650 



2 



According to an advantageous development of the invention, the cost in design terms 
of reducing the annular gap in the volume flow reducing valve is particularly reduced if the 
piston has a section with a widening cross section opposed to a control edge of the duct. In a 
design that is particularly easy to produce, the section takes the form of a cone. 

According to another advantageous development of the invention, the piston can have 
a cylindrical section that is inexpensive to produce, if the duct has a conical section. 

A piston, the diameter of which is substantially smaller than the duct diameter and 
which has a diameter approximately equal to the duct diameter only in the area of the annular 
gap and the spring element, achieves especially low flow losses through the volume flow 
reducing valve. 

According to another advantageous development of the invention, the cost of 
controlling the volume flow reducing valve in response to the pressure prevailing in the fuel 
tank is particularly minimized if the volume flow reducing valve has an opening provided for 
arrangement in the fuel tank and if the side of the piston remote from the delivery pressure has 
a connection to the opening. 

Control of the volume flow reducing valve is further facilitated if the piston is 
preloaded by means of a spring element into its position opening up the pump fluid line. 

The need to arrange an additional cold starting valve, which when starting up the fuel 
pump keeps the pump fluid line closed until a minimum pressure has been reached, is readily 
avoided if the end of the piston assigned to the annular gap has a seal, which interacts with a 
seal seat in the duct. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention permits numerous embodiments. In order to further illustrate the basic 
principle of the invention one such embodiment is represented in the drawing and will be 
described below. In the drawing: 

Fig. 1 shows a schematic representation of a fuel feed unit according to the invention 

arranged in a fuel tank. 
Fig. 2 shows a greatly enlarged sectional representation through a volume flow reducing 

valve of the fuel feed unit in Fig. 1. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 shows a fuel tank 1 in the form of a saddle tank for a motor vehicle having a fuel 
feed unit 2 arranged therein. The fuel feed unit 2 has a fuel pump 4, drawing in fuel from a 
swirl pot 3 arranged in the bottom area of the fuel tank 1, and two suction jet pumps 5, 6 for 
filling the swirl pot 3. One of the suction jet pumps 6 is arranged in a chamber 7 of the fuel 
tank 1 separated from the swirl pot 3, whilst the other suction jet pump 5 fills the swirl pot 3 
with fuel directly surrounding the former. From the delivery side of the fuel pump 4 a feed 
line 8 leads to an internal combustion engine 9 of the motor vehicle. The fuel pump 4 is 
controlled as a function of the demand of the internal combustion engine 9. 

A distributor 10, to which pump fluid lines 1 1, 12 leading to the suction jet pumps 5, 6 
are connected, is arranged in the feed line 8. These pump fluid lines 11,12 serve to supply the 
suction jet pumps 5, 6 with fuel as working fluid. Volume flow reducing valves 13, 14 are 
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arranged in each of the pump fluid lines 11,12 respectively. The volume flow reducing valves 
13, 14 reduce the volume flow of fluid delivered to the suction jet pumps 5, 6 as the delivery 
pressure of the fuel pump 4 increases. 

Fig. 2 shows a sectional representation through one of the volume flow reducing 
valves 13, 14 of the fuel feed unit 2 in Fig. 1. The volume flow reducing valve 13, 14 has a 
first connecting branch 15 for the part of the pump fluid line 1 1, 12 leading to the feed line 8 
in Fig. 1 and a second connecting branch 16 for the part of the pump fluid line 1 1, 12 leading 
to the suction jet pump 5, 6. In order to illustrate this, the fuel flows are indicated by arrows. 
The volume flow reducing valve 13, 14 furthermore has an opening 17 pointing into the fuel 
tank 1 in Fig. 1. A piston 18 is displaceably arranged in the volume flow reducing valve 13, 14 
and is sealed off from the opening 17. A spring element 19 preloads the piston 18 in the 
direction of the first connecting branch 15. The piston 18 furthermore has a conical section 20, 
which faces a conical section 21 of a duct 22 leading to the second connecting branch 16. 
Naturally, in an alternative to this embodiment either the piston 18 or the duct 22 may be of 
cylindrical design. This means that the volume flow reducing valve 13, 14 has an annular gap 
23 between the piston 18 and the duct 22, through which the fuel passes from the fuel pump 4 
in Fig. 1 to the corresponding suction jet pump 5, 6. 

As the delivery pressure of the fuel pump 4 increases, the pressure in the first 
connecting branch 15 rises. As a result the piston 18 is displaced against the force of the 
spring element 19, thereby reducing the annular gap. This leads to a restriction of the delivery 
of fuel to the suction jet pump 5, 6 represented in Fig. 1 . 

The section 20 of the piston 18 facing the annular gap 23 also carries a seal 24, which 
interacts with a step 25 in the connecting branch 15 formed to act as a seal seat. In the absence 
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of a sufficient delivery pressure, for example when the fuel pump 4 is started up, the spring 
element 19 presses the seal 24 against the step 25, so that the volume flow reducing valve 13, 
14 acts as starting valve during the starting phase. 
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ABSTRACT 

The invention relates to a fuel feed unit (2) for a motor vehicle, comprising a 
volume flow reducing valve (13, 14) that is mounted in a pump fluid line (11, 12) leading to a 
suction jet pump (5, 6). Said volume flow reducing valve (13, 14) reduces the fuel volume 
flow supplied to the suction jet pump (5, 6) when the feed pressure of the fuel pump (4) 
increases, thereby avoiding unnecessary feed of fuel to the suction jet pump (5, 6). 
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